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[Claim(s)] 

[Claim 1] In the electro-luminescence equipment which has an electronic pouring cathode layer, an electro- 
luminescence luminous layer, and a hole pouring anode layer at least The electronic pouring cathode layer forme* 
in contact with the metal thin film formed on the substrate, The electroluminescence luminous layer and hole 
pouring anode layer which were formed on this electronic pouring cathode layer, Electro-luminescence equipmen 
which has the protective coat of the translucency which closes the outside surface of the layered product of th* 
above-mentioned electronic pouring cathode layer, the above-mentioned electro-luminescence luminous layer, 
and the above-mentioned hole pouring anode layer. 

[Claim 2] The above-mentioned substrate is electro-luminescence equipment according to claim 1 characterized 
by being the metallic base which has an insulating layer on the surface, the substrate of a flexible organic 
material, or a glass substrate. 

[Claim 3] The above-mentioned metal thin film is electro-luminescence equipment according to claim 1 or 2 
characterized by being the conductive metal made to reflect light. 

[Claim 4] The material of the above-mentioned electronic pouring cathode layer is electro-luminescence 
equipment according to claim 1, 2, or 3 characterized by being one material chosen from the group which consist 
of calcium, a lithium, and magnesium. 

[Claim 5] The thickness of the material of the above-mentioned electronic pouring cathode layer is electro- 
luminescence equipment according to claim 4 characterized by being 1 00A or 5000A. 

[Claim 6] The material of the above-mentioned luminous layer is electro-luminescence equipment according to 
claim 1, 2, 3, or 4 characterized by being tris (8-hydroxy KINORINO) aluminum. 

[Claim 7] The thickness of the material of the above-mentioned luminous layer is electro-luminescence 
equipment according to claim 6 characterized by being 100A or 1000A. 

[Claim 8] Between the above-mentioned electro-luminescence luminous layer and the above-mentioned hole 
pouring anode layer Claims 1, 2, 3 and 4 characterized by preparing the hole transporting bed formed by the - 
biphenyl 4 and N and N'-diphenyl N, N'-screw (3-methyl phenyl)-1, and r4'-diamine, or electro-luminescence 
equipment given in six. 

[Claim 9] The thickness of the above-mentioned hole transporting bed is electro-luminescence equipment 
according to claim 8 characterized by being 100A or 1000A. 

[Claim 10] The material of the above-mentioned hole pouring anode layer is electro-luminescence equipment 
Claims 1 , 2, 3 and 4 characterized by being poly aniline, 6, or given in eight. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic thin film electro-luminescence (EL) equipment used 

as a flat panel display. 

[0002] 

[Description of the Prior Art] since [ reports-of-research /, such as C.W.Tang of Eastman Kodak announced in 
1987, ] (C. — W.Tang and S.A. — [ Vanslyke, "Organic Electroluminescent Diodes" and ]) Research and 
development of Appl.Phys.Lett., Vol.51, 12, pp. 913-915, Sept.1987, and an organic thin film EL device are 
performed actively. The structure of those organic thin film EL devices is the "latest development of organic thin 
film with photoelectrical interconversion function" ****. They are ADACHI, Chihaya, applied 

physics, the 59th volume, No. 12, and a page [ 1580 - 1592nd ] paper. It is divided roughly into three kinds, a 
singlehetero-A mold (SH-A), a single hetero-B mold (SH-B), and a double hetero mold (DH), and has structure as 
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shown in drawing 1 , drawing 2 , and drawing 3 . 

[0003] In the SH-A mold shown in drawing 1 , on the glass substrate 201 Laminated constitution of the cathode 
205 which serves as the Indium Tin Oxide (ITO) layer 202 of transparency, the hole transporting bed 203, the 
electronic transporting bed 204 used as a luminous layer, and an electron injection layer mainly made from a 
MgAg vapor codeposition alloy as an anode used as a hole pouring layer is carried out. 

[0004] In the SH-B mold shown in drawing 2 , laminated constitution of the cathode which serves as the ITO 
layer 302, the hole transporting bed 302 used as a luminous layer, the electronic transporting bed 304, and an 
electron injection layer mainly made from a MgAg vapor codeposition alloy as an anode used as a hole pouring 
layer is carried out on the glass substrate 301. 

[0005] In DH mold shown in drawing 3 , on the glass substrate 401 Laminated constitution of the cathode 406 
which serves as the ITO layer 402, the hole transporting bed 403, the luminous layer 404 made from the 
department of ** which has both sexes transportability, the electronic transporting bed 405, and an electron 
injection layer mainly made from a MgAg vapor codeposition alloy as an anode used as a hole pouring layer is 
carried out one by one. 

[0006] When one of the methods of protecting the structure shown in drawing 1 or 3 is explained, after carrying 
out passivation by the vacuum evaporationo layer of GeO (germanium dioxide) or LiF (lithium fluoride), the metho 
of attaching glass further using ultraviolet-rays adhesives is. Electrical installation to a cathode layer and an 
anode layer can be performed using anisotropy conductive rubber or electroconductive glue, or can carry out 
direct contact of a connector or the clip. 

[0007] Since it is the electron according [ the mechanism of luminescence ] all to electric-field impression in the 
three above-mentioned kinds of structures, double injection, and recombination of a hole, this kind of device is 
called the carrier pouring mold. In order to carry out EL luminescence efficient, it is known that material with high 
carrier pouring efficiency is advantageous. That is, in order to make an electron pour in efficiently to an electronic 
transporting bed as a cathode layer from which a high material of a work function is good, and serves as an 
electron injection layer on the other hand as an anode layer used as a hole pouring layer in order to make hole 
transporting bed HEHORU pour in efficiently, it is supposed that a low material of a work function is suitable. 
[0008] Since will not have emitting light outside if either an anode layer or the cathode layer of the layer for 

EL devices is not transparent at least, ITO which has translucency is adopted widely. The work function of ITO 
has the literature report that it is 4.1 eV (G. Gustafsson, Y.Cao, G.M.Treacy, F.KIavetter, N.Colaneri, and 
A.J.Heeger, "Flexible). Light-Emitting Diodes Made from Soluble Conducting Polymers", Nature, Vol.357, pp.477- 
479, June, 1992, Since the work function is high, it is mainly used for an anode layer. On the other hand, what has 
a value a cathode layer needs to be material with a work function lower than ITO, and low if possible is desired. 
[0009] 

[Problem to be solved by the invention] It is as follows when the troubles of the organic thin film EL device of a 
mold are enumerated conventionally. 

[0010] (1) By the organic thin film EL device of the mold, it has conventionally the electronic pouring cathode 
layer 205, 305, and structure that has 406 in the outermost part of EL device. As mentioned above, the electronic 
pouring cathode layer 205, 305, and 406 are made from a low material of a work function, and the material which 
in other words oxidizes easily in activity chemically, in order to raise electronic pouring efficiency. Therefore, 
considering the functional stability under the operating environment of the El device itself, it is not desirable to 
arrange this at the outermost part. 

[001 1] In order to improve functional stability, when forming the electronic pouring cathode layer 205, 305, and 
406, in the organic thin film El device of a mold, it is conventionally common to add and carry out vapor 
codeposition of the metal stabilized chemically [ Ag etc. ] to the material of a low work function. In this case, 
when two or more deposition sources are needed, control of the amount of vapor codeposition cannot but be 
needed, and a membrane formation process cannot but become complicated. 

[0012] (2) Since an organic thin film EL device is luminescence of a carrier pouring mold, the electrical energy 
which is not changed into EL luminescence is changed into the Joule's heat. For this Joule's heat, the 
temperature of a device rises, and if the glass transition point of the organic thin film material which constitutes c 
device is exceeded, luminescence will deteriorate quickly. For the reinforcement of a device, although it is a 
fundamental solution to reduce generating of the Joule's heat, it is actually impossible to make EL luminous 
efficiency 100%, i.e., to make generating of the Joule's heat into zero. Therefore, it is important as a secondary 
cure to make the generated Joule's heat emit to the exterior efficiently. With the structure of the organic thin 
film EL device of a mold, heat conduction from the source of generation of heat to the glass substrate 201, 301, 
or 401 and heat transfer from the glass substrate 201, 301, or 401 to the inside of the air of an operating 
environment are mainly conventionally thought as a heat dissipation path. However, the thermal conductivity of 
the glass in ordinary temperature is about 1 W/m/K, and is remarkably inferior compared with a metallic material. 
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This is a value with double or more low figures as compared with aluminum (k=237 W/m/K) which is a typical 
metallic material, Cu (k=402 W/m/K), and Ag (k=427 W/m/K). This shows that degradation of EL luminescence is 
improvable, if a substrate which has thermal conductivity equivalent to a metal temporarily can be used. Howevei 
in the organic thin film EL device of a mold, since the structure upper substrate must be translucency, it is 
conventionally impossible to use material of high temperature conductivity like a metal. 

[0013] (3) In order to emit light outside as a material of a substrate 201, 301, and 401, it is limited to polymer 
films, such as transparent glass or transparent polyethylene terephthalate. 

[0014] (4) In EL device with a big luminescent surface, it is desired for the field interior division cloth of EL 
luminescence intensity to be uniform. The conditions for making luminescence intensity distribution within a field 
into homogeneity are being sufficient thickness value and forming a layer to homogeneity. Generally the vacuum 
deposition method is conventionally adopted as a method of forming the electron injection layer 205, 305, and 40 
by the organic thin film EL device of the mold. However, when it is going to adhere a thick layer in a vacuum 
deposition method, process time amount becomes long. Moreover, it is difficult to adhere to uniform thickness to 
a big luminescent surface. Although the wet forming-membranes methods, such as plating, are advantageous in 
respect of both a raise in a thick film, and high equalization, they are not conventionally [ in which the organic thi 
film exists ] employable as directly under by EL device of a mold. 
[0015] 

[Means for solving problem] This invention is set to this equipment, concerning the electro-luminescence 
equipment which has an electronic pouring cathode layer, an electro-luminescence luminous layer, and a hole 
pouring anode layer at least. An electronic pouring cathode layer is formed in contact with the metal thin film 
formed on the substrate. An electroluminescence luminous layer and a hole pouring anode layer are formed on 
this electronic pouring cathode layer, and the outside surface of the layered product of the above-mentioned 
electronic pouring cathode layer, the above-mentioned electro-luminescence luminous layer, and the above- 
mentioned hole pouring anode layer is closed with the protective coat of translucency. 

[0016] The above-mentioned substrate is the metallic base which has an insulating layer on the surface, the 
substrate of a flexible organic material, or a glass substrate. 

[0017] The above-mentioned metal thin film is a conductive metal made to reflect light. 

[0018] The material of the above-mentioned electronic pouring cathode layer is one material chosen from the 
group which consists of calcium, a lithium, and magnesium. 

[0019] The thickness of the material of the above-mentioned electronic pouring cathode layer is 100A or 5000A 

The material of the above-mentioned luminous layer is tris (8-hydroxy KINORINO) aluminum. 

[0020] The thickness of the material of the above-mentioned luminous layer is 100A or 1000A. 

[0021] A hole transporting bed is prepared between the above-mentioned electro-luminescence luminous layer 

and the above-mentioned hole pouring anode layer, and the material of this hole transporting bed is the - biphen^ 

4 and N and N'-diphenyl N, N'-screw (3-methyl phenyl)-1, and 1 T 4'-diamine. 

[0022] The thickness of the above-mentioned hole transporting bed is 100A or 1000A 

[0023] The material of the above-mentioned hole pouring anode layer is poly aniline. 

[0024] 

[Working example] Drawing 4 radiates the Joule's heat efficiently, cancels degradation of EL luminescence, and, 
moreover, the electron injection layer which is easy to be influenced by an external atmosphere The inside of a 
device, It arranges to the most distant interior from an external atmosphere, and the example of 
(Electroluminescence EL) luminescence equipment 100 of this invention which continues and makes a long period 
of time stabilize the function of an electron injection layer is shown. 

[0025] In EL luminescence equipment 100 of drawing 4 , a substrate 101 is formed with material with the high 
thermal conductivity of non-translucency. And the surface of this high temperature conductivity metallic base is 
covered by electric insulating layer 101' like an oxide film about 1000A thick. With drawing 1 or the conventional 
EL luminescence equipment of drawing 3 . [ the light from EL luminous layer ] Pass the glass substrate 201, 301, 
or 401, and it is emitted outside and [ therefore, these substrates ] To having had to be translucency, [ drawing 4 
and EL luminescence equipment of this invention of drawing 5 ] Light is not emitted outside through a substrate 
101 or 501. It is emitted outside through the protective coat 108 of translucency, or 508, and since the metal thir 
film 102 or the material of 502, and thickness can be chosen so that the Joule's heat may be made to emit 
outside efficiently, the material of substrates 101 and 501 can be freely chosen as compared with conventional 
equipment. Therefore, in this invention [ a substrate 101 or 501 ] A thick metallic base or a thick thin flexible 
metallic foil, a ceramic substrate excellent in heat dissipation nature, The substrate of the arbitration of a flexible 
polymer film substrate like flexible polyimide, the glass substrates currently used conventionally, etc. can be freeh 
chosen according to the use of this EL luminescence equipment, therefore the activity field of EL luminescence 
equipment can be extended remarkably. When heat dissipation nature uses a low substrate as compared with a 
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metal, a radiating effect can be heightened by increasing the metal thin film 102 or the cross section of 502. Thu 
since a flexible substrate can also be used according to this invention, curved-surface-like EL luminescence 
equipment is realizable. However, to form so that two or more EL luminescence equipment may be independently 
operated selectively on one metallic base, an insulating layer is formed on a metallic base and it is required to 
form the metal thin film 102 or 502 on this insulating layer. The insulating layer is unnecessary, when forming 
single EL luminescence equipment on a metallic base and making complete luminescence perform unlike this. 
Thermally conductive good copper, aluminum, etc. can be used as a metallic material. 

[0026] On insulating layer 10T of a substrate 101, the metal thin film 102 which works as connection wiring with 
the exterior is formed by a predetermined pattern. This metal thin film 102 is formed with the material which 
commits the light from the EL luminous layer 105 as a reflective layer reflected in the direction of the anode laye 
107 and the translucency protective coat 108. This metal thin film 102 gives whenever [ sufficient as connection 
wiring with the exterior electric conduction ], and has sufficient thickness to work as a reflective layer. It is 
formed by Au (gold), Ag (silver), Cu (copper), aluminum (aluminum), Cr (chromium), etc., in vacuum evaporationo, 
thickness is about 1000A, and, in plating, this metal thin film 102 is about 5 micrometers. 

[0027] On this metal thin film 102, the cathode layer 103 which has a function as an electron injection layer is 
formed with the low metal of a work function. The material of a cathode layer is Ca (calcium), Li (lithium), and Mg 
(magnesium), is formed in about 1000A in thickness of vacuum evaporationo, and is connected to OMIKKU to the 
metal thin film 102. The thickness of the cathode layer 103 is 100A or 5000A. When it became thinner than 100A 
uniform thickness was not obtained, and when it became thicker than 5000A, process time amount was taken toe 
much and it turned out that it is useless in cost. 

[0028] The surface of the cathode layer 103 bottom is protected by the metal thin film 102 which was excellent 
in respect of the resistance to environment, and [ and the surface of the cathode layer 103 upside ] Since it is 
protected by each class 104 described below, 105, 106, 107, and 108, a low material (calcium (psi= 2.9eV), a 
lithium (psi= 2.93eV), and magnesium (psi= 3.66eV)) of a work function can be used alone. In order to improve 
functional stability as mentioned above conventionally compared with this, when forming the electronic pouring 
cathode layer 205, 305, and 406, it is common to add and carry out vapor codeposition of the metal stabilized 
chemically [ Ag etc. ] to the material of a low work function. In this case, when two or more deposition sources 
are needed, control of the amount of vapor codeposition is needed, and the fault that a membrane formation 
process becomes complicated is produced. 

[0029] Subsequently, the organic thin film 104 excellent in electronic transportability which works as an electroni 
transporting bed is formed on the cathode layer 103. Next, the organic thin film 105 which works as an EL 
luminous layer which was excellent in the transportability over a hole and an electron is formed on the organic 
thin film 104. As a material of the electronic transporting bed 104, a 100A or 1000A~thick triazole derivative, 
100A, or lOOOA-thick OKISA diazole derivative can be used. As a material of the EL luminous layer 105, a 100A 
or lOOOA-thick YOUROPIUMU complex can be used. 

[0030] Moreover, tris (8-hydroxy KINORINO) aluminum (tris-(8-hydroxy-quinolino) aluminum) (referred to as Alq) 
can be used as an organic thin film 104. Since tris (8-hydroxy KINORINO) aluminum has the function of both an 
electronic transporting bed and EL luminous layer, when using this material, making it into the electronic 
transporting bed 104, the EL luminous layer 105 does not need to be used for it. 

[0031] The tris (8-hydroxy KINORINO) aluminum (tris-(8-hydroxy-quinolino) aluminum) thin film 504 was formed 
to about 500A of thickness by the vacuum deposition method. The thickness of this Alq thin film 104 is 100A or 
1000A. Thickness When thinner than 100A, sufficient function was not obtained, but when it became thicker than 
1000A, it understood that applied voltage becomes less practical [ become several 10v and ]. In this example, the 
thickness of a thin film 1 04 is about 500A. 

[0032] Next, the hole transporting bed 106 excellent in hole transportability is formed. [ the material of this hole 
transporting bed 106 ] N, an N '- diphenyl N and N'-screw (3-methyl phenyl) They are the - biphenyl 4 and -1 
and 1'4'-diamine (-bipheny 1-4, N, N'-diphenyl-N, N -bis(3-methy|-phenyl)-1, and 1'4' diamine) (it is called TPD). 
It adheres to this material with vacuum deposition. The thickness of this TPD thin film 106 is 100A or 1000A. 
Thickness When thinner than 100A, sufficient function was not obtained, but when it became thicker than 1000A, 
it understood that applied voltage becomes less practical [ become several 10v and ]. In this example, the 
thickness of the TPD thin film 106 is about 500A. 

[0033] As mentioned above, since this serves both as an electronic transporting bed and a luminous layer in usin* 
the layer 104 of tris (8-hydroxy KINORINO) aluminum, it is not necessary to adhere a luminous layer 105 anew, 
therefore adheres to the hole transporting bed 106 directly on this layer 104. In using said triazole derivative or 
OKISA diazole derivative which works only as an electronic transporting bed 104, the YOUROPIUMU complex 
which works as a luminous layer 105 on this is adhered, and it adheres the hole transporting bed 106 of TPD on 
this luminous layer 105. 
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[0034] next,- on the organic thin film 106, it excels in hole pouring efficiency, and EL luminescence is penetrated - 
- the anode layer 107 of the conductive polymeric material of sufficient translucency is formed. The material of 
this anode layer 107 is soluble poly aniline (poly aniline) (referred to as PANI), and PANI thin film 107 membrane 
formation can be performed with a dip coating method or a spin coat method. The thickness of a thin film 107 is 
0.5 to 5 micrometers. When thinner than 0.5 micrometer, conductivity became low and uniform spreading became 
difficult, and it turned out that translucency will fall if thicker than 5 micrometers. In this example, the thickness 
of a thin film 506 is about 1 micrometer (micron). Hole pouring efficiency of poly aniline is higher than ITO used 
conventionally, and this invention is enabled to form poly aniline with high pouring efficiency in this appearance in 
a DIP coat or a spin coat. 

[0035] Next, in order to protect the structure of the electron injection layer 103, the electronic transporting bed 
104, a luminous layer 105, the hole transporting bed 106, and the hole pouring layer 107 from an external 
atmosphere, the protective coat 108 of sealing translucency is formed in the outside surface of this structure. 
This protective coat 108 is formed by closing the circumference with adhesives in piles, for example in a 
polyethylene terephthalate film. 

[0036] In order to operate this EL luminescence equipment 100, the negative terminal of a power supply 109 is 
connected to the electronic pouring cathode layer 103, and the plus terminal of a power supply 109 is connected 
to the hole pouring anode layer 107. The electrical installation to the electronic pouring cathode layer 103 and th« 
hole pouring anode layer 1 07 can carry out direct contact of the conductor to these layers, and can be 
performed, or can be performed using anisotropy conductive rubber or electric conduction adhesives. 
[0037] With EL luminescence equipment 100 of drawing 4 , the Joule's heat produced by the energy which is not 
changed into EL luminescence radiates heat outside through the thermally conductive high metal thin film 102 an 
the thermally conductive high metallic base 101. This improves the luminous efficiency of EL light-emitting devict 
remarkably. Furthermore, among the surfaces of the large upper and lower sides of the area of the electron 
injection layer 103 [ the lower surface ] It is intercepted from an external atmosphere through the metal thin film 
102 and the metallic base 101, and [ and the upper surface ] It is intercepted from an external atmosphere 
through the electronic transporting bed 104, the luminous layer 105, the hole transporting bed 106, the hole 
pouring layer 107, and the protection layer 108, and the very thin both ends of this electron injection layer 103 
are intercepted by the protection layer from an external atmosphere. Thus, since the upper surface and the 
underside which occupy a big area of the electron injection layer 103 are thoroughly intercepted from an external 
atmosphere, the electron injection layer 103 can perform operation stabilized at the long period of time, and, 
thereby, stabilizes operation of EL luminescence equipment. On the other hand, since the upper surface of the 
large area of an electron injection layer was close to an external atmosphere through the protection layer 
conventionally, it was easy to produce degradation of this electron injection layer, and stable EL emission 
operating over a long period of time was not able to be performed. 

[0038] And with EL luminescence equipment 100 equipment of drawing 4 , a luminescence beam of light is 
emitted outside through the transparent protective film 108 of translucency. It is reflected by the reflexible metal 
thin film 102, and the light which progresses below through the electronic transporting bed 104 and the electron 
injection layer 103 from a luminous layer 105 is emitted through a protective coat 108, after passing each class. 
Thereby, luminous efficiency is improved. 

[0039] Although it was explained that the equipment 100 of drawing 4 was a single light emitting element The 
metal thin film 102 for connection is formed as two or more line writing direction conductors arranged in the 
direction parallel to the space of drawing 4 . and [ this line writing direction conductor is alike, respectively, it is 
made to align, and the electronic pouring cathode layer 103 is formed, and the hole pouring layer 107 is formed as 
a conductor of two or more line directions vertical to the space of drawing 4 , and ] A line writing direction 
conductor is selectively driven with a line driver, and the equipment 100 of drawing 4 can be committed as a 
matrix form EL display by [ which are done ] driving a line direction conductor with a train driver, and making it 
emit light selectively on each intersection. 

[0040] Moreover, if thickness of the metal thin film 102 for external connection is made into the thickness which 
can perform sufficient heat dissipation as mentioned above, other insulating materials of low thermal conductivity 
such as glass, a plastic sheet, and a ceramic, can be used as a substrate 101. 

[0041] [ the electronic pouring cathode layer which drawing 5 radiates the Joule's heat efficiently, cancels 
degradation of EL luminescence, and is moreover easy to be influenced by an external atmosphere ] It arranges a 
the most distant place from an external atmosphere, and is shown, other examples 500, i.e., EL luminescence 
equipment, of (Electroluminescence EL) luminescence equipment of this invention which continues and makes a 
long period of time stabilize the function of an electron injection layer. 

[0042] On the alkali-free-glass substrate 501, the Ag thin film 502 is formed as connection wiring with the 
exterior. As a metaled class, the material which has high conductivity other than Ag, such as Au (gold), Cu 
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(copper), and aluminum, is usable. The membrane formation of this Ag thin film 502 can use all of the dry type 
forming-membranes methods, such as the wet forming-membranes methods, such as plating, or vacuum 
evaporation©, and [ thickness ] It is the thickness which attains whenever [ sufficient as external connection 
wiring electric conduction ], and attains sufficient thermal conductivity to show metallic luster sufficient as a ligh* 
reflex coat, and radiate the Joule's heat further. The thickness of this metal thin film is about 5 micrometers. 
[0043] On the Ag thin film 502, Ca (calcium) is laminated by a vacuum deposition method, and the cathode layer 
503 which is an electron injection layer is formed. As a material of a cathode layer, Li (lithium) or Mg (magnesium' 
other than calcium can be used. These are connected to OMIKKU to Ag thin film. The thickness of the cathode 
layer 503 is 100A or 5000A. When it became thinner than 100A, uniform thickness was not obtained, and when it 
became thicker than 5000A, process time amount was taken too much and it turned out that it is useless in cost 
In the case of the example of drawing 5 , the thickness of the cathode layer 503 is about 2000A. 
[0044] The cathode layer 103 can be formed in the pattern of seven segments of the form of the character of th< 
"day" which uses a shadow mask etc; and is generally used, or can be formed in the lattice pattern of the above- 
mentioned direction in every direction. 

[0045] On the cathode layer 503, the tris (8-hydroxy KINORINO) aluminum (tris-(8-hydroxy-quinolino) aluminum) 
thin film 504 is formed by a vacuum deposition method at about 500A of thickness. The thickness of this Alq thin 
film 504 is 100A or 1000A. Thickness When thinner than 100A, sufficient function was not obtained, but when it 
became thicker than 1000A, it understood that applied voltage becomes less practical [ become several 10v 
and ]. In this example, the thickness of a thin film 504 is about 500A. This Alq thin film 504 has the function whict 
served both as the electronic transporting bed and EL luminous layer. 

[0046] On the Alq thin film 504, as a hole transporting bed N, an N '- diphenyl N and N r -screw (3-methyl phenyl) 
[ the - biphenyl 4 and the -1 and r4'-diamine (-bipheny 1-4, N, N'-diphenyl-N, N'-bis(3-methyl-phenyl)-1 , and 
1 '4'-diamine) thin film 505 ] Membranes are formed to about 500A of thickness by a vacuum deposition method. 
The thickness of this TPD thin film 505 is 100A or 1000A. Thickness When thinner than 100A, sufficient function 
was not obtained, but when it became thicker than 1000A, it understood that applied voltage becomes less 
practical [ become several 10v and ]. In this example, the thickness of the TPD thin film 505 is about 500A. 
[0047] On the TPD thin film 505, soluble poly aniline (poly aniline) (referred to as PANI) is laminated, and the 
anode layer 506 which is a hole pouring layer is formed. Membrane formation of the PANI thin film 506 can be 
performed with a dip coating method or a spin coat method. The thickness of a thin film 506 is 0.5 to 5 
micrometers. When thinner than 0.5 micrometer, conductivity became low and uniform spreading became difficult, 
and it turned out that it will become a cost overrun if thicker than 5 micrometers. In this example, the thickness 
of a thin film 506 is about 1 micrometer. 

[0048] Next, in order to seal the structure of the electron injection layer 503, an electronic transporting bed- 
cum-the luminous layer 504, the hole transporting bed 505, and the hole pouring layer 506 from an external 
atmosphere, the protective coat 508 of translucency is formed in the outside surface of this structure. A 
protective coat 508 is the polyethylene terephthalate film of translucency, and is formed by closing the 
circumference with adhesives. And light passes this protective coat 508 and is emitted outside. 
[0049] The negative terminal of DC power supply 507 is connected to the cathode layer 503 through the Ag thin 
film 502 which is external connection wiring, and the terminal of plus connects with the anode layer 506, and by 
this EL luminescence will be generated if the direct current voltage of severalV-about tenV is impressed betweer 
the cathode layer 503 and the anode layer 506. 

[0050] With EL luminescence equipment 500 of drawing 5 , the Joule's heat which the energy which is not 
changed into EL luminescence produces radiates heat outside through thermally conductive Ag metal thin film 
502 which mainly works as heat sink-cum-external drawer wiring. This improves the luminous efficiency of EL 
light-emitting device remarkably. Furthermore, among the surfaces of the large upper and lower sides of the area 
of the electron injection layer 503 [ the lower surface ] It is intercepted from an external atmosphere through the 
Ag thin film 502 and the glass substrate 501, and [ and the upper surface ] It is intercepted from an external 
atmosphere through an electronic transporting bed-cum-the luminous layer 504, the hole transporting bed 505, 
the hole pouring layer 506, and the protection layer 508, and only the very thin both ends of this electron 
injection layer 503 are intercepted by the protection layer 508 from an external atmosphere. Thus, since the 
upper surface and the underside which occupy a big area of the electron injection layer 503 are thoroughly 
intercepted from an external atmosphere, the electron injection layer 503 can perform operation stabilized at the 
long period of time, and, thereby, stabilizes operation of EL luminescence equipment. 

[0051] Moreover, although it was explained that the equipment 500 of drawing 5 was a single light emitting 
element [ the metal thin film 502 for connection is formed as two or more line writing direction conductors 
arranged in the direction parallel to the space of drawing 5 R> 5, and the hole pouring layer 506 is formed as a 
conductor of two or more line directions vertical to the space of drawing 5 , and ] A line writing direction 
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conductor is selectively driven with a line driver, and the equipment 500 of drawing 5 R> 5 can be committed as j 
matrix form EL display by driving a line direction conductor with a train driver. 

[0052] Although the equipment 500 of drawing 5 formed the substrate 501 with the glass used conventionally 
supposing matrix form EL display, material other than glass can be used for it as a material of this substrate. For 
example, flexible (flexibility) material like polyimide is used as a substrate, and Au, Cu, or aluminum which thermal 
conductivity is high, and conductivity is high, and reflects light in the surface of this polyimide is adhered in the 
shape of a layer, and each class of drawing 5 can be formed on this. Thereby, EL luminescence display of the 
shape of a curved surface where operation between long-term activities was stabilized is realizable. 
[0053] 

[Effect of the Invention] This invention produces the following effects. 

[0054] (1) The material and the configuration of a substrate can choose free. For example, the metal plate which 
has a curved surface, or an insulating material like flexible polyimide is also usable as a substrate. 
[0055] (2) If a material excellent in thermal conductivity is used for a substrate, the Joule's heat generated at the 
time of EL device actuation will radiate heat efficiently, and degradation of EL luminescence will be improved. 
[0056] (3) since both sides of surface area with a big cathode layer are thoroughly intercepted from an external 
atmosphere by above-mentioned each class and the external drawer wiring layer, or the substrate Environmental 
capability-proof is excellent, and since the electron injection layer is arranged by this at the outermost part, 
emission operating can solve the trouble of the conventional EL light-emitting device used as instability. 
[0057] (4) A very low material of a work function can be freely chosen as a material of a cathode layer. As a 
result, improvement in EL luminous efficiency is realized. 

[0058] (5) Since this cathode was arranged conventionally at the outermost part of equipment, in order to make 
effect of an external atmosphere hard to be influenced, vapor codeposition of the corrosion resistance high 
metals, such as Ag, needed to be carried out to formation of the cathode layer which is an electron injection 
layer, but such need can be eliminated in this invention. Thereby, a manufacture process can be simplified. 
[0059] (6) Apart from an electron injection layer, since the metallic wiring layer for external connection is 
prepared, the membrane formation method of this metallic wiring layer can be chosen freely. For example, the 
method of adhering layers, such as plating or the metallic foil sticking-by pressure method, to homogeneity can fa- 
used, and equalization of the luminescence intensity distribution within a field demanded with EL luminescence 
equipment which has a big luminescent surface can be realized easily. 

[0060] (7) Each class of EL luminescence equipment can be formed with a flexible material. For example, use a 
polymer film as a substrate and rolling copper is used as a metal thin film for external connection wiring. If 
calcium is used as a cathode layer, an organic thin film is used as a carrier transporting bed or a luminous layer 
and a conductive polymer is used as an anode layer, EL luminescence equipment excellent in flexibility is 
realizable. 

[0061] (8) Since a spin coat or a dip coating method can be used as a process which adheres the conductive 
polymer which constitutes an anode layer, compared with the formation process of ITO currently conventionally 
used with the equipment of the mold, a process becomes easy. 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing EL luminescence equipment of the conventional SH-A mold. 

[Drawing 2] It is drawing showing EL luminescence equipment of the conventional SH-B mold. 

[Drawing 3] It is drawing showing EL luminescence equipment of the conventional DH mold. 

[Drawing 4] It is drawing showing one example of EL luminescence equipment according to this invention. 

[Drawing 5] It is drawing showing other examples of EL luminescence equipment according to this invention. 

[Explanations of letters or numerals] 

101, 501 ... Substrate 
10V Insulating layer 

102, 502 ... Metal thin film 

1 03, 503 ... Cathode layer 

104, 504 ... Electronic transporting bed 
105 and a luminous layer 

106, 505 ... Hole transporting bed 

107, 506 ... Anode layer 

108, 508 ... Protection layer 
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[Drawing 1] 
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[Drawing 4] 
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ABSTRACT : PURPOSE: To provide an electroluminescent device excellent in environment resisting 
characteristic in which the deterioration of emission due to Joule's heat is improved. 

CONSTITUTION: An electron injecting cathode layer 503 is formed adjacent to a metal 
thin film 502 formed on a glass substrate 501, an electroluminescent emitting layer 504 
and a hole injecting anode layer 506 are formed on the electron injecting cathode layer, 
and the outside surface of the laminated body consisting of the electron injecting cathode 
layer, the electroluminescent emitting layer and the hole injecting anode layer is sealed by 
a light transmitting protective film 508. The substrate consists of a metal base or flexible 
organic material base having an insulating layer on the surface or glass base. The metal 
thin film consists of a conductive metal reflecting light. The material of the electron 
injecting cathode layer consists of one material selected from the group consisting of 
calcium, lithium and magnesium. The thickness of the material is 100" to 500". The 
material of the light emitting layer consists of tris-(8- hydroxyquinolino) aluminium. 

COPYRIGHT: (C)1996,JPO 



BNSDOCIO <JP 408124679A_AJ > 



<l9)H*EH$ST-/r (JP) (12) ^ H 4^ f^p ^ $g (A) (ll)4«tlFUllH&M*^ 

#1^8-124679 

(43)ii5HR ^8^(1996) 5 fl!7R 

<5i)int.a.- mngm jvto&mm*} f i ftffi^stfr 

H05B 33/26 
33/01 



(21)WS3I#^ 



(22) HUH R 



*JBW6 -260391 



^6^(l994)10fl25R 



*aa* fflsR^roisio ol 9 M) 
a\)inmA 592073101. 

*m«^K7^**3TH2#12^ 
(71)iJJ^A 593191350 

tt&AthT-f *X 

#3Sis;ii»*iKHi«isiri#ifi 0*7* • 

»*;il!R»iKHi«J!R«ri#«& P*7-f • 
f- • xA&^itjSr^g^ffil*) 
(7.1)^3?A #S!± *- (ttlfc) 



(51) xp? ha • M^yt/Xgf 



(57) (K#t|) («IE*) 

2|£&LT*^#.A#V-K@5 0 3;WI2l>£$n, *^ 
ttA^V-KJB-LlCXl^ hDJt-5^.yfe>X56^5 

0 4&c;*-^aA7y-Ki5 0 6*t^$n, ±wb 

^ffiA^V-HE xi^ hn • *yfe>X|g^ 

ttioo Anm 5 0 oa. &ytm<Dttmt mj x- (8 

-tHn+->-+y 'J-/) 7^5-'7A. 



E L«ife«« 5 0 0 



5 0 7 



0 8 



*-;V*£AT/- KJB5 0 6 



*-/^*JB5 0 5 



15^ttA*V- KJB 5 0 3 



&JK*Bi5 0 2 



# 5*£fi5 0 1 



BNSDOCID: <JP 408124679A_I_> 



—527— 



(2) 

1 

WT&xu-? hp • t->-b>xfttgtc*5^T, 

i£ « ± tC ^liJc a tlfc <i> Jj5# Rt IC » L ■ T*hR £ ttfc *7-<t 

R*Tja-A*y — h*ew.i-.ic^*ftstifcxu^ hda = 

* y -fe>X3E3fce&tf*--;W*A7 /- F@ t, ±jE* 
7-ttA*V— FJR. kfBXI^ Fn • JW5*;/-fc>X3§ 

$Wih-r^S7t^o{?-siae«t^wr^xi-^ • )i = 

M-e*-5 d t grW^J 1 XH 2 i2«©X £ 

Fd ■ JP5^>.y-fe>X£K. 

1 0 OAM5 00 OAT^^rt^f tt^f 

[ffif*«6] .hffi»*B<0«»tt, h'JX- <8-fcJ* 

r«M$4n, 2. 3X«4gB«OXW-^ • = ^ 

[»3lMl7] hSii^ftBO^jEfOiP^i^ 1 0 0AM 
1 0 0 0 ATSi^Ct^^.t-r^^JEBeHGWOX^ 

-;v-n, n ' -t'x (3-^?;H7i-;i/) - l , 

3, 4, X(A6SS«oxi/^ hn • ;R^i/t>xg 

1 0 0 0 AT , ^«.^«h*W^t-r^B«^8 BE«c0Xl' 
7SP - ^3*y-b>X8«. 

lmxm^ o] ±fffi*-;u?*A7/-FB©#i4tt, # 

'JTx'J>-C*-5^ii£!|t®t-r •sa&jjyju, 2. 3. 

4. 6, XlS8gL!«CDXI^^ FD • JR^7t>Xg 

So 

[0 0 0 1 ] 



ttmW- 8- 1 2 4 6 7 9 

2 

[0 0 0 2] 

[tfcjfcWftflf] 1 9 8 7^lr^*atlfcEa.stman Kodak 
?I.©C. W. Tang^05P^ffi^JtU* (C.W.Tang and S.A.Van 
slyke, "Organic Electroluminescent Diodes". Appl. 
Phys. Lett., Vol. 51.12, pp.913-915, Sept. 1987), W 

m#ibk 7.<Dm$z&vmm*. mmzm>n-z 

-?-rie»0^«»MEL^A*7XCDtfiifili. " fttt 

A. ftm -f&A. fcfflttfl!. 355 9t. 215 

12^. »1 5 8 0- 159 2IOU^t, singlehete 
ro-A5! (SH-A) . single hetero-BS! (SH- 
B) . :fc<ktfdouble hetero^ (DH) © 3 ft^l;: 
3 ft. Ml. M2&ZfM3lZ7f;T&?t3;ffi'&&ft-?Z>. 
[0 0 0 3] Ml IC^-TSH-A?S!T«. «7Xl«2 
0 l©±tr. ;W.AJS<h^-5T/— HtLTSftl; 
©indium Tin Oxide (1TO) B2 0 2, )H&& 

S2 0 3, %.x.mtts.%i&^-mmm2 o 4. ±icMg a 

g*M«€r<feTt^?.tl?>«7-«Agt^^^y- F 2 0 

[0 0 0 4] N2l:*tSH-BST(l iJ7XSS3 
0 1 ©JitC. 3t>— Jl/fl; AH <t&-5>7V— F<bLT 1 TO 
13 0 2, «:*Si&*Jfc-;l/tMS»3 0 2. «7"lftjJS 
Jg3 0 4. ±(3MgAg*^lf-&^Tf1^6.n^«7a;A 

[0 0 0 5] N3 ir7K-rD114iTtt. #9X&1£4 0 1 
CO_hlc, ^-^aA@t^7/-HtUTITOS4 
0 2, *-;Hft2IB1 0 3, Wttlftatt »»T 
fl-:e>n/fc5SftE4 0 4. tfiigfi4 0 5, tlCMgA 
B#jil#-&&Tffc'&n5t67-ttA»ifc**y— F4 0 

[0 0 0 6] ISc|17!;S3(C*Lfcl«i6=S:ffig|-r-l)77}*© 
— t?lwt>ViTaqB-r*i. GeO (Kfc^T-^A) 
XtiL i F (7 yft'Jf7A) ©|gSaSTA-y->-^— > 

3 >Lfcwz, &.iz$mmmft#\&mmvTJi7x&tt 
v-zumtf&z. fj y- v-m&nrj- nsicttt-stt 

5CMSEiK«. M77tt«^ft^A^L< (a^«tt«S?PJ£ 

[0 0 0 7] ±i£3fP.ScD#tjg£tK f<T. 58ft©* 
* =.X<L&m*8WiU\Z J; •5«7-£*-;KDzim^. A £^ 
©P§fc ! i3-T?;&-5£:g>. ^©S©^/^ X«^-^ U TitA 

«. 7ttA^©i^#mtWfn?»£c: 

6*1X^-5. -T/cCt)^. *-M£AJP<b&&7/-FJg 
<t LTIS. *-;Vfa5IB^3f:-;V^^<ftAa-&-& 
7 v c«6lCtt :! #raSc©i«t^*4^<, -73, IfttAlHi: 
ttZXV- FB-t bT(i«7-$amH^«7&^ft<a 

Aa-ti-ofe86ictL^i«s©®^«<sj^iS-r^> tsnx^ 



3NSDOCID: <JP 408124679A_L> 



—528— 



(3) 

3 

[0 0 0 8] [U.r/t<7fflroB«. '>&< tt'f J — 

hp^l < \%-h y- \ i m<D—7j&mw-eutfi\&. jt* 

TO*5£<OT2ntV^§. I Towtt4*rascti4. 1 
c V-e$>Z>L<?>XffiWkW$>V (G.Gustafsson. Y.Cao, 
CM. Treacy, F.KIavetter, N. Colaner i , and A. J.Hee 
ger, "Flex ible Light-Emitting Diodes Made from Solu 
ble Conducting Polymers". Nature. Vol.357, pp.477- 
479, June, 1992). il:9WMkifi^fttt>^T y —^fB 10 

i:iffl^n5. *v— Kiaia, iTo=tofeftt^ 

[0 0 0 9] 

[0010] (1) MOfMl-Lf/HXT 
5i. STttA* V— FJg2 0 5. 3 0 5. 4 0 6^EL 

IC. ifttA*V- F©2 0 5, 305. 4 0 6 ii. ® 59 
Witter. 

[ooi i] «iBsfefttts&ja-r*/s:«>ic. «e*se©* 

i»!E 1 ^A*-f XflitTrJEA* V- HP 2 0 5. 3 
0 5. 4 0 6 £TJ5£Jg&f.5l&. A gflPCDft^WCftfebfc 

[0012] (2) GmmmnLTM xta. tt'jj 

1 0 0%JcTS^<h. -r&*3^5?a.— ;W»©«* 40 

T. «5iL'*:^3.-;HI!ft*»<sjft<^1.«^58«a-&*C 
&#t=*A<ttttK& IxTfiKT**. fE*a»©*r«W»E 

©fi. »M»^fl7XSS2 0 1. 3 0 1^b<(i4 
0 l^&m&mt. ^7XM2 0 1. 3 0 1. 3?L< 

'ft^^<DJJ^*<T>&Mmi&U#) 1 W/m/KT* 

&ttn-V$>*>7Jl~-OA (k = 2 3 7W/m/K) , 50 



fS&W 8- 1 2 4 6 7 9 

Cu (k = 4 0 2W/m/K) . Ag (k = 4 2 7W/ 
m/K) tJt*5«-r^t, — tfjBULfcffiUfllT**. COT 

#ttfflT#*ltf. E I.X%CDftfceafc*T««C&«ro 

(C &M0> J: 5 fcitf J»fc*ttt©#:|Rr?£ttffl-r-6 - £ IS^F 
[0 0 13] (3) 1-12 0 1. 30 1W401C5S 

[0 0 14] (4) A#&&>fciffi&}tOE1.7 ; A*--f AT 

fOffililliLrMxm t?ff.A)S2 0 5, 3 

0 5. 4 0 5*lSm^iLT. 

— fb©M^©,&TW*iJTa&-5#. ffiTIC^&ftl&T^ft: 
[0 0 1 5] 

[»!8fl£AHfc-r*fc«>©-=f-K:] 4>*£<£t>ti 
7-ttA#V— KJB. Xl^£ ho • JI/3*y-fe>XR3fcJH 
&#*:— ;Ui£A7/— KJg£:frT-£>xl^ hp . ;^s:^ 
ic^ts$nfc<feK#Mtr«bT«7-ftA*v-H^^ 

•y^>X^)fc@S^-JW+:ATy-H:@/7^j6$n. 
±Ett7-ffiA# y- KB. ±iHx ^ h p • )V = * y± 

> x ^ & zf. t-jii *- jua a y y - h js ©«ffiN*©ft 
[0016] ±g2Sffi«, ffi«*)g^35istc*r-r-&<fe®s 
[ooi ?] iftjfc^iWBua. >t^sM^i±^^mtt!fe 

[0 0 18] h&iit&7&A*y-KPWtmte. *^-> 

[0 0 1 9] .tgti«-7t£A*y— K IB 

1 00A7515OO0A JigCI^i>te©«<Sfta. 
h'JX- (8-tKD + y-+yj-/) T^i-OA 

[0 0 2 0] ±g2^B©tt«©JP$«. ] 0 0 A7iM 
1 0 0 0 A-?£-2>. 

[0 0 2 1 ] ±WiixU^ HP • JU5-^- y -fe>X^S& 

r/isQ^-^ttATZ-KBotaitctt^-^ise^aa 



BNSOOC1D: <JP 408124679A_I_> 



—529— 



(-1) 

5 

JU-N, N ' -t'X (3 — -^x-;l/) — 1 , 
1' -t'7i3-4. 4' ->7i>T*5. 
[0 0 2 2] KAi*— ;Hftja6JH«)Je*(4. 1 0 0/\71il 
1 0 0 0AT*4. 

[0 0 2 3] hE*-;UttA7/-HH©»»tt. #U 
[0 0 2 4] 

[*S£fi«|] W4I1. ^:t~JMiet*4Mtft£ttRLTEL 

ft^-a-^+^gBqwxi/i? hp;us t--y-t>x (el) 3£ 
;k£b i o o o%mm%-rs-t„ 

[0 0 2 5] (x|4cDELfg7tgfU 0 OfC&^T. StS 
1 0 0 0 A(0KftRCD«t-5&«SlW«M*»l 0 1' Tl 

<i*4 o i siniibTyv«icttm$n. t¥^T. ;m<=> 

coStRIi, Myt&T~ti;rtn\$f£t>Ufr-oXiff>lzMVT, 
0 1 ^L<ti5 0 1 ^LT^gBf3S(tBSn^©TI4* 

<, &ytm.<DMmmi o 8^l<«5 o 8 ^ltm 

ttSiac&JBtfHRl 02^t<S5 0 2<D*m&tfJ'? 
S £M1RT#-5CDT, SIR ] 0 1 &#5 0 1 C0$m«, 

S. fiEoT. *SEWK*t>Ttt» S8U 0 1^L<I*5 30 
0 1 fit, «t«MtlC«nfcffV»*«3l*SL<ttWlriliII» 

3nT^fc#7X«««©35©ttS<D»*£, d©E 
££{*. <feK}$Kl 0 2fKtt5 0 2 OHJrffittfcJS* 

1 0 2fL<H5 0 2 ^fiTT-a C 
-5. zntlzmteQ. 4MM±l:«- cDEL^JCSiJg 
*»J*LT. £ffi5g#£fr:bi±3lg^t;:l*, IBftJBtt^ 

[0026] atsi oi»»si or ±i:(t *m 50 



ftfflW-S- 1 2 4 6 7 9 
>TJ&J&3tt-5. CffXfeJBWBl 0 2IJ. EE5fi3tJBl 

0 5^6©3t&7y — hwi 0 7 xczfMyttt.Kmm 1 0 

£©<feJPMMBl 0 21*. n®t©ttttie*tLT+ 

IPS SWTS. C0)^K»«|1 0 2 ft Au (£) , A 
g (I), Cu (», Al (77V 5 -^A) , C r 

da) 5?Tjgj*$n. fLTWsit m^vm-siz 

tt#SM 0 0 0AT&D. -eLT^v^<75*&tC(**fj5 m 

[0 0 2 7] Z(D4>.mmmi 0 2©±l;, tl7?1:AJf4£: 

U^R-CJ»JbE-r*. ftV-HHOSfili, Ca (?j;l-> 
•7 A) . Li (Ut^A) . xMg (T^^->'7A) T'Sb 
9. ^«f{C<tt)^$^l 0 0 0 A\zMtfLZt\T&)iiWm 

3 ©]•*£{*, 10 0AM5 0 0 0AT*5. 10 OA 

&v*>m<uz>iit£)-ts.mmwmt>n'?, ^lts 0 0 

[0 0 2 8] * y — HS 1 0 3 CD FWW^lftit*. I-JSSig 
ttco^Tflltl^<felS^ 1 0 2lCJ;D«asn, LT 
* V— F)P 1 0 3 ©±#Jco*Bil*. et'KICJS'CSftS 1 

0 4. 1 0 5, 1 0 6, 1 0 7s.u;i 0 8ircfc0i*»$ 
tlTV^OT, ttW!a&CD{£^*m (*;P~>-7A (tf> = 
2. 9cV) , U^'>A U = 2. 9 3cV) , ^LT 
V^v^A (tf = 3. 66 eV) ) £, WrffiJfl-f 

&iig^£t%£&&T-57c*6ic. «TffiA*v-H/a2o 

5. 3 0 5, 4 0 6^It5^. A gSfOfl^ffjfe^ 

[0 0 2 9] *^T. *V-FH1 0 3CD±IC, 
i^®iUTflg|<. *T-Ift26ttlc«nfc*r«»« 1 0 4* 
IF^-T^. ^IC, *«8»^1 0 4cr)±tC. *-;PRDC« 
-TIC** T-5#)j£te©4gn;t E L tLTi< 
^1 0 5S;Mt5. t8T(»3g«l 0 4co»PfiLT. 

1 0 0 A 7bM 1 0 0 0 A<»m-£<DbVT s /-)im&& : g 

l<(*i 0 oAnmi 0 0 0 knw^oar^itT^— 
)\,ffim&&mm-?2>z\tt)m&z>. el^h oscd 

TOtLT. 1 0 OA77SI 0 0 0 Aco/P^wa^ntf 

[0030] x. ftmm m 1 0 4 1 lt. h u x- (8 

-kh'n+y-+;"J-;) TJH^^A (tris-(8-hy 
droxy-quinol ino) aluminum ) (AlqtBf t*tl-2>) 

-r^dt^Hi^^,,, HJX— (8--t Ho+y- ^yu 



iNSDOCID: <JP 4-08 124679 A _ I. > 



—530— 



(5) 

7 

[0 0 31] JS^jSlf&T* MJ X- (8-t Hd + ->- 
*■/<) — /) TJWSnOA (tris-(8-hydroxy-quinolin 
o) alumiDum ) 5 0 -1 SrBS; 1 ?^ 5 0 0 ACUSSSL 

Ac. Z\<DA 1 qB®: 1 0 4<0HP$li. 1 0 0 A7!>S1 0 

0 0AT&-&. ®$7>J 1 OOAiOfci^i, -tftts. 

mmtfifi e 1 o o o a .t o t> w < & a t . rub* 

&. JI©^|6«Ttt. ilil 0 4©J9Stt. *<J5 0 0 A 

[0 0 3 2) *IC. *-Jl4ft3ittK«n&*— JMftiJSJB 

1 0 6 S«ritf*. IK&sfc-JUfiSUB 1 0 6 ff)8fitt. 
N, N ' — -/7iZ)kN, N ' -fc'X (3 — ^^)1— 
7i-;W —1, 1' — t'7i^-4, 4' —>*7S 
> (N, N' -diphenyl -N, N'-bis (3-methyl-phenyl)-l, 
1' -bipheDyl - 4, 4' diamine) (TFDtl^) 

£„ C<©«|5ftt, IK*a!i;«i:Oft»*ns. uWT P D 
j$B£ 1 0 6 «. 1 OOA75I1 O0 0AT*-&. 20 

r. iOOOAJ:0%J?</j:5i. RUmfiEEfttft 1 0 * 
;W h £ ft D < fc * C £ o fc. C 0>Sfcl6« 

Ttt. TFDj*Kl 0 6©J*£I4. $55 0 0AT*5. 

[0 0 3 3] ±idiOJ:3lC. MJX — (8-th'O + v 
-+/U-y) <i>AW@ 1 0 4 £ffiffl-rStB-& 

i o i cD±tc*-;M$i£i§ i o 6Atja«f}S$n.£>. « 

Cin©±ir^i>t@ 1 0 5 tLT®< 3^nfcf^A#M&£ 
ffj&U flTC©%3tHl 0 5C0_htC, TPD©*- 

;nftjaiJH 1 0 6 fcfffi-rs. 

[0 0 3 4] ^IC. ^T^jiiiKl 0 ;wftA 

0 7 <£>*mtt> pI^tt#UTr:'J> (po 
ly aniline) (PANI £Pf 0, 1 0 7 

<fc9fr-5 C<»:#W5fe-5. $ffitl 0 7cDBgJ?te, 0. 5 7> 
l5/imT*5. 0. 5 a m<fc 0 t>#ti<t«mi*^ffi< 
^•DTl£|-^lfetli75<ra3S<J:^0. fUT5 (/mi 0 fci?* 

»8?5 0 6(DJ>?£f4. *fjlwm U?ni» T'&2>. =f> 

ttA&sg;&<i«S<» -€-LT*58iJfJ«. C<Z>&CftA&*ff> 

[0 0 3 5] ^(C. ffifAS 103, HT-Sft^S 1 0 50 



ftmW- 8-12 1679 

8 

4. SgJfcBl 0 5. 0 6 RCJC^-JUaA 

WW-«JS3ttto«»R 10 8*. £©ffiifi<*©fl.«Jijrfti 

0 i-UkT £ C <b IC «fc 0 i£J& 3 n -5 „ 
[0 0 3 6] CWF.L^Sil 0 0&miT-2M2>rzit> 
It. ifftA*V-Hi1 0 3IC14«8M 0 9WT-f^- 
X*7-39(«««!Sn. JMfcATy/ — H^l 0 7 

crtt. tgasii ogro^xw^ns. tST-ifcA 

*V- h'S 1 0 3RI/*-MA7/- KJB1 0 7 lott 
ft o c t Mil*. Xtt*-/;te**ttrf AftL < tiigHtg 
[0 0 3 7] M4 COEL^SISI 0 0T"I4. EL^* 
IS. ^fc*ffe(D^^<feKi5#Ml 0 2 1 0 1 

-rxo^e^^^^K^s-r^. mic «f-a as i 

0 3«M?AcOJ!2:V'>±T(7)*B5a5-5*.T1ffl®^BDtt. 4?Jg 
iil 0 2&^IS«l 0 l*^LT^«»Wl«s^& 

jswr$tiT*>D, ^vT±.m<D&mt. tt-mmm i o 

4. 5Sftjgi 0 5. 0 6. *-JPrtA@ 

1 o 7&t/«@»i o s&jtL-z9v${.mmm.frz>mm-& 

C©«lC€g7fllAB 1 0 3<DA^&rftiffi£, f iJ6-5-krfri;& 
ttAlgl 0 3«. SflBlCfl D^U7c^fl5€fT-5Ct7>t 

mm&itUTnf$&w%.\zi5imvT^rz.rzit)iz, z\<nw, 

TttAi©^*. U * < . filffl C E b E L 

[0 0 3 8] ^-LT@4C0E L385fe«B 1 0 0 m@T 
it. 38*ttfc«tt. 0 8^UTi1- 

SBiciXttSStl^o ^E)tB l 0 5*»&*-T-|fti£)Hl 0 42ft. 
WffiABI 0 3ZjtVTTJj\zmtsX\3.. K6ti±<n 

&mmm 1 o 2ic<tt>R«^nT. ^ja^Mjgbfca^ 

ft!SISl0 8S;^LTM*ni.. %)t2S 

[0039] iad4CDgfai o ota. m— o>5&ytm=i--cib 
mmiz w-n ^ \z $ nfc«t»* wfr a t u 

Ti^lS L . •€■ L T CI (DfT^JInJ^O^tl-^nJC ss^j^ •& 
Tt-TilAAy-KIl 0 3<&JK/SL. fLT*-^ 
Ail 0 7 ^0 4 COJffiBBtCSia^ffi&^CD^lSjro^ift 

SB©) L T &££-UjIi#!f»<J (C^)fc $ 2. t %> C t K =t 0 . 
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H4<7>£tB1 0 011 7hU?7s«fflF.L^igiiL 

to 010) x. m)iE»<j;p(c. 9\-&mmm<D£tm,mm 

fc'itf. fig] 0 1 tit, ^)7X, ^7Xfv/? • -> 

[0 0 4 1 ] 0 5(1. >';a-;i/&£#j^ri<JIC;ttffiLTK 

ttS^lflOIl'JhD^s.tyt/X (EL) fgftg 
ISWfiliW^JgW^E 5 0 0 £7K-T„ 

to o 4 2] asni^'j - tf^xsss o i co±ic> 9V 

SBtCD}g^Feifi!tLTAg#M5 0 2 5. 
©SSii: LTte. AgCDtf^lC, Au (&) . Cu 

tO 0 4 3) AgSf5 0 2ff> hlC, Jt'^mttCcfcO 
Ca <#Jl<->^A) ^ILT, m^+:A@-CS>-&*y 
-HH5 0 3SMT4. *V-HB©tf»tlt. * 
^v^AWtS^tC, L i (U^A) KKttMg (T 

#Rl:»tTt-S!»?l:8«TS. *V-HS5 0 3 .30 
COJP^tS, 1 0 0AM5OO0Atfe5. 100A«t 
0t>»<&S£^-fcttJ»>J*fS5*rr, ^LT5 0 0 0 

*7V— FJS5 0 3c7>JP$lJj&2 0 0 0ATfe5. 
[0 0 4 4] t)V— KJS 10 3«, K^VX^&t* 

[0 0 4 5] tlV— KB 5 0 3 <D±td. ft??1^1fh 
OX- (8-tKD + y-+/iJ-y) TJPS ->t7A 

(tris-(8-hydroxy-quinol ino) aluminum) 3SBS5 0 4 
^^119 5 0 0 A KU&KT-S. ^©Al qii5 0 4© 
ftt^Ii. lOOAMlOOOAT^. 10 

o a «fc o fcss^ t. -H>a*uB38«»6nr. ioooa 

4CDJ5i£«. #55 0 0 Al:$>&„ Z<DA ) qi$J&5 04 



ttlffiSF 8- 1 2 4 6 7 9 

JO 

[0 0 4 6] A 1 cimms 0 4<0±(C. * SfiigJgi: 
LT> N, N ' — i^^-JV-N, N ' — t (3— 
W-7irJl.) -1. 1' -fXi-7l/-4. 4' - 
•>'75> (N, N'-diphenyl - N,N'-bis (3-methyi-pheny 
1)-1. l'-biphenyl - A, A' -diamine) 0 5 & 

nmmmz & o mwms o oAizmm-rz. z\<dtpd 

i$8g5 0 5 WJP£ti, 1 0 0AM1 0 0 0ATS5. 

i o o Aiofctf^i, +»tt«ie*«»&n 

"T. 1 0 0 0 A<fc Dt>W<*cSt. Oitf 

Ttt. TPD#«g5 0 5©i¥S«. #J5 0 0AT<&£<, 

[0 0 4 7] TFDilSO 5 CD_hlC. ojjgft^'j • 7 
— (pnly aniline) (PANI £VfZO &HtJg U 
)^.A@T*^7/-h'i5 0 6&b£Brr&. PANlj$B8 

5 0 6MII1 T-f • n-hS^L<lixfcr> • 

ti. 0. 5 7iS5HraT*5. 0. 5 /imiD feint 

[0 0 4 8] ^IC. «7ttA£?5 0 3. fg7lfij£JF?;fc5! 
5 0 4, *-JHfti»lg 5 0 5 folf^—K&Xm 5 0 

6 <Dffim&fti$&m%fr?>mi-rz>fztf>iz. 

l&5 0 8«. STtftCO^UX^U^-^P^^W— h ♦ y 
)^$tl^>. ^-LT^{iC0D«ai)K5 0 8 zmmLTH- 

mztiLMznz. 

[0049] msamms o 7 ©v-y -^-xssT-^^jSiiw 

K*T?**AgJ*«5 0 2^LT*V-H15 0 3 (C 
ft«*5tX, ^bT^^XCO^T^Ty- HB 5 0 6 tC*g 
M$n. cntCJ;0v *7-Hl5 0 3Rtf7/-HI 
5 0 6 0FfllcStV^f, 1 0&V(DiSMm.B : . : £:mm-rz> 

[0 0 5 0] 05ff)l-l.?E)tgi5 0 OTIS, ELfgJfc 

m. &Mm9vm\ #m l Ad«s t iti< nftewtt© a g ^ 

EL^^A4*X©^^*^t<eit#-r-5. setc, 
^TttAi 5 0 3©iHifS©li;ii.hT©*iWC!)^-feT<Bi)© 
A gS$Bl5 0 2a^77s»I5 0 1 ZfrLT 

i&Tffimmm&ytm 504, -^-)immm 505, 1^— 

JK+IAB5 0 6;&tffiif3@5 0 8^LT«?BS^ 
^jS®f^nT*30. fLTC©S7rtA)g5 0 3CD#1|{ 

izm^mffi&tzmwnim 5 0 8 ic «t <on-^m^^ 
aiwatiTv»*. -©«icmT-»Ae 503 cd-a^^hd 
£ * ^> ±ffijtiTFffi^* izn&5zm%fr*> mm 3 
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[0051] x. m 5 <nmw 5 o o is, m—ms&tM? 

Tfc^> t LTgeWLfc*^ tgJSSJflCD&MjSPIBS 5 0 2 £r|x| 
5COMiSfi{r^fT^^ICfid3?i|$tlfctg|fc*<7)fT*|Sl^ 
i: LT*fcEL, ^LT^-^fT.AS 5 0 6 £0 5 CDjftrS 

fr a- ft* & &fT h 7 -i a* «t o mvim \zmm l, ^lt 

5 CDMfiS 5 0 0 it. •?h>J 9Xm<DEL£*mniiLT 
[0 0 5 2] 0 5 (DgfS 5 0 0 (4. vMJi'XttfflEL 

U^->^JU (<•/««■> *m£Sl£<i:L.TftffiL.T. C CD 
jP U -f 5 H cD^rfri ic. mWMkWHS < . Jgtg^'BS < B. 

ICffSRU -?-LTCCD±(Cl2!l5COS/a^^l£-r^Ct^ 

mKcDKL^)fc^gB£^BT&C£a*Ti*£. i» 
[0 0 5 3] 

[ 0 0 5 A ] ( 1 ) ^«©*mi«tt^tafr:lcMlRT^ 

[0055] (2) mmz&fcmmzmnfcttn&BiM 

[0 0 5 6] (3) * V— h*^COA€r^^fliff(CDi^ffi 30 

a*. hHd&gRr/, n-mi&MVtiimmziVKiitmmz 
£onffi#m%.frr>zt±\z&m2txx^z>fzit>iz, nm 

[0 0 5 7] (4) {L*W»©4i«>Ttel*ttH&*l/- 
[0 0 5 8] (5) ^T-aAlT$5i)V- KJgCD7£j£ 40 



ttfflsps - 1 2 4 6 7 9 
(C A g /«£ £* CD If ftttCD & I > £#9&Srr S & & o 

[0 0 5 9] (6) ^TttAeittSiJt-. ^tftJg*£fflCD 
&MWM&&&mi t>tlT^Z>ti!£>\Z. dCD<feKffi^!JBCD 

L < tt£KtfiH£SfMifc ifCD^$:^-lc#«f-C€r-& 

$ ft £ rfti rt^l^idJJS^^rTCD^-^b*^^ lcHf«T? # 

-So 

[0 0 6 0] (7) EL5g^PCD^jg2rPl^#.CD«M 
• 7YMMfflL, ^JgiSSfid^fflCD^}$M£LT 

^J^t'«n7tEL56^ja^^T^-5„ 
[0 0 6 1] (8) 7/-KIBft«rtt 'J V 

s/^" • n- hte&teffi'r^&cD-?. fiE*gycD^BT<5ffl 
[gJffi<Df«*^:3iW]] 

[1^1] ^5f;CDSH- A^CDEL5§^a^&^-riaT* 

t§2] fi£*CDSH-B^CDELS!^£iia^^-r0-Tf^ 
5. 

[1*1 3] S!*CDDH3LiCDEL^>t^{§^7nT^Tfe-5. 
[01] *5gHJ]tC«£-9EL527tilBCD-OCD^SgCT^^ 

IK 5] ^^D^lc^^EL^^BcDtecD^ifeCaj^^-r 
[^CDiJJuj]] 



10 1, 


501 • 


* * 


ior 




• - mm® 


1 0 2, 


5 0 2- 


• • &mmm 


1 0 3, 


5 0 3 • 




10 4, 


5 0 4- 




10 5. 






10 6, 


5 0 5 - 




1 0 7. 


5 0 6 - 




10 8, 


5 0 8- 
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ttfflW- 8-121679 



[II] 



[0 2] 



SH-A.SE LJtJtSB 





*y-'KM 2 0 5 




«Ttt£/X*M 2 0 4 


2 0 3 


| ]TO7;-K«202 | 


#7X*tt 2 0 1 



*y- KI3 0 5 



1^)3 3 0 4 



IT07y-FI302 



#?x£fc3 o i 



[H3 3 



D H JS E L^^S 



E L«#*« 1 0 0 



tt y- KJS4 0 6 



#;>tM 4 0 4 



*-/MMfeH4 0 3 



lTO7;-KI402 



if 5x2**4 o i 



10 9 



f*S» 1 0 8 




Kja i o 7 






*-/H8l 1 0 6 






K L«j(C» 1 0 5 






1 0 4 






*^&A*y- Kf 103 





[05] 



5 0 7 



I 



4RM5 0 8 



*-*«ATy- KM 5 0 6 



*-&m&ms o 5 



IK^Ifiifc/ E L 5 0 4 



*>#A#y- KJH 603 



^ffR5 0 2 
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(9) VfmW-S - 12 16 7 9 

(72>ft9)-ff *K Itftt (72)«W-?f jfcK 

1* -f^XW 
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